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(54) METHOD AND SYSTEM FOR MANUFACTURING SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To subject the gold bumps of a chip 

and the pads of a substrate to thermocompression bonding at a low 

temperature in a short time by removing organic impurities on the 

pads of the substrate through dry process cleaning. 

SOLUTION: A tape 2 provided with pads 3 and ball grid array pads 

BGA 7 is prepared and irradiated on the pad 3 side thereof, with a 

plasma 1 in order to remove organic impurities adhering to the 

surface of Au plating 4 of the pad 3. Au bumps 10 are then formed 

on a semiconductor chip 8. Subsequently, the semiconductor chip 8 

is inverted, and the Au bumps 10 are aligned with the pads 3 of the 

tape 2 before being hot pressed subjected to thermocompression 

bonding. Since organic impurities on the surface of the bump 10 or 

the Au plating 4 of the pad 3 are removed through the irradiating of 

the pad 3 side of the tape 2 with plasma 1 , the bumps 10 of the chip 

8 and the pads 3 of the tape 2 can be hot pressed, at low temperature, in a short time and under low 
pressure. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the semiconductor device characterized by removing the organic system 
impurity on the connection pad of said substrate by the cleaning treatment by the dry process before connection in 
the manufacture approach of a semiconductor device of having the structure to which flip chip bonding of a 
semiconductor chip and the substrate was carried out. 

[Claim 2] The manufacture approach of the semiconductor device characterized by removing the organic system 
impurity on the connection pad of said substrate, and the bump of said semiconductor chip by the cleaning treatme: 
by the dry process before connection in the manufacture approach of a semiconductor device of having the structur 
to which flip chip bonding of a semiconductor chip and the substrate was carried out. 

[Claim 3] The cleaning treatment by said dry process is the manufacture approach of the semiconductor device 
according to claim 1 or 2 characterized by being a plasma exposure process. 

[Claim 4] The cleaning treatment by said dry process is the manufacture approach of the semiconductor device 
according to claim 1 or 2 characterized by being a UV irradiation process. 

[Claim 5] The manufacture approach of the semiconductor device characterized by for the cleaning treatment by th 
dry process removing the organic system impurity on the connection pad of said substrate, and carrying out flip chi 
bonding of said semiconductor chip and said substrate in the ambient atmosphere of inert gas before connection in 
the manufacture approach of a semiconductor device of having the structure to which flip chip bonding of a 
semiconductor chip and the substrate was carried out. 

[Claim 6] The cleaning treatment by said dry process is the manufacture approach of the semiconductor device 
according to claim 5 characterized by being a plasma exposure process. 

[Claim 7] The cleaning treatment by said dry process is the manufacture approach of the semiconductor device 
according to claim 6 characterized by being a UV irradiation process. 

[Claim 8] The manufacturing installation of the semiconductor device characterized by shutting up the connector t< 
which flip chip bonding of the plasma reactor from which the organic system impurity on the connection pad of sai 
substrate is removed by plasma exposure processing before connection, said semiconductor chip, and said substrat< 
is carried out in the manufacturing installation of a semiconductor device which has the structure to which flip chip 
bonding of a semiconductor chip and the substrate was carried out into the ambient atmosphere of inert gas. 



[Translation done.] 
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2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to amelioration of the manufacture approach which carries 
out flip chip bonding of the semiconductor chip to a substrate, and the manufacturing installation for it about the 
manufacture approach of a semiconductor device, and a manufacturing installation. 
[0002] 

[Description of the Prior Art] When carrying out flip chip bonding of the semiconductor chip to a substrate 
conventionally, the bump of the letter of a projection is formed on the electrode pad of a semiconductor chip, and t 
approach of pressurizing and connecting is used, carrying out alignment of the bump to the electrode pad on a 
substrate, and heating her. 
[0003] 

[Problem(s) to be Solved by the Invention] since an organic system impurity tends to adhere to the electrode pad 
front face of a substrate in the manufacture process of this conventional semiconductor device — that effect - an 
elevated temperature (more than 400-degreeC), long duration, and the high one — when it was not conditions 
[ **** ], the electrode pad of the bump of a semiconductor chip and a substrate did not join good, but there was a 
trouble that the alumina of high thermal resistance, a glass ceramic, etc. could use only an inorganic substrate by 
heat-resistant constraint of a substrate. 

[0004] Moreover, if mounting temperature works above 400 degrees C, the establishment which a degradation 
phenomenon generates in the electrical property of a semiconductor chip, and a crack generates in the connection c 
a semiconductor chip and a substrate after about [ becoming a dependability top problem ] and flip chip bonding w 
be about 40%, and will pose a problem at an after process. 

[0005] The object of this invention is in the flip chip bonding of a semiconductor chip and a substrate to offer the 
manufacture approach of a semiconductor device and manufacturing installation which can make low whenever 
[ stoving temperature / at the time of flip chip bonding ], without being influenced of organic impurities. 
[0006] 

[Means for Solving the Problem] The manufacture approach of the semiconductor device of this invention makes i 
possible to carry out thermocompression bonding of the pad of a substrate to Au bump of a chip in low temperature 
and a short time in the manufacture approach of a semiconductor device of having the structure to which flip chip 
bonding of a semiconductor chip and the substrate was carried out, by removing the organic system impurity on th< 
pad of a substrate by the cleaning treatment by the dry process. 

[0007] By the manufacture approach of the semiconductor device of this invention, the plasma or ultraviolet rays v 
irradiated at a substrate, and thermocompression bonding of the bump of the chip in low temperature, a short time, 
and low application of pressure and the pad of a substrate is made possible by removing the organic system impuri 
on the front face of Au plating of a bump and a pad. Thereby, since not only the thing of the high temperature-proc 
nature of an inorganic system but an organic system substrate can be used for substrate construction material, it car 
carry out [ low cost ]-izing. Moreover, since thermocompression bonding can be carried out for a short time, 
productivity improves. 

[0008] Moreover, in order for bonding strength to also improve, a highly reliable semiconductor device is obtained 
[0009] Furthermore, when another trouble activates the electrode pad front face of a substrate, and it takes out fron 
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plasma treatment equipment and returns into atmospheric air, C (carbon) and O (oxygen) carry out the reattachmer 
of it, and it has the problem on which a switching performance is reduced. 

[0010] In the manufacture approach of a semiconductor device, this removes the organic system impurity on the 
connection pad of said substrate by the cleaning treatment by the dry process before connection, and is solved by tl 
manufacture approach to which flip chip bonding of said semiconductor chip and said substrate is carried out in th< 
ambient atmosphere of inert gas. 

[001 1] The manufacturing installation of the semiconductor device which furthermore gets twisted in this inventioi 
is characterized by shutting up the connector which carries out flip chip bonding of the plasma reactor from which 
the organic system impurity on the connection pad of said substrate is removed by plasma exposure processing, sai 
semiconductor chip, and said substrate before connection into the ambient atmosphere of inert gas. 
[0012] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained to a detail with referenc 
to a drawing. 

[0013] Drawin g 1 to drawin g 6 is the sectional view showing the semiconductor device manufacture approach of tl 
gestalt operation of the 1st of this invention, among these drawin g 6 shows the semiconductor device manufacturec 
eventually. 

[0014] In drawin g^ , the flexible tape (it is only hereafter called a tape for short) 2 of a forming [ the circuit patten 

insulator is used as a substrate, and the semiconductor device mounts the semiconductor chip 8. 

[0015] The ball grid array (BGA) pad (connection pad) 7 is formed in the location in which the pad (connection pa 

3 connected to a semiconductor chip 8 is formed in one side (semiconductor chip 8 side) of a tape 2, and the solder 

ball 15 is formed. The solder ball 15 is connected to the mother board which is not illustrated. 

[0016] A pad 3 performs nickel (nickel) plating 5 to copper (Cu) 6, and performs golden (Au) plating 4 to a pan on 

[0017] A semiconductor chip 8 has the aluminum (aluminum) pad 9 as an electrode, and is connected to the pad 3 ■ 
a tape 2 through the Au bump 10 on the pad. 

[0018] The manufacture approach of this semiconductor device is explained with reference to drawin g 6 from 
drawin g 1 below. 

[0019] If an approximate account is carried out about the manufacture approach, as first shown in drawin g 1 (a) Th 
process which removes the organic system impurity which prepared the tape 2 which formed the pad 3 and the BG 
pad 7, irradiated the plasma 1 at the pad 3 side of a tape 2, and adhered to the front face of the Au plating 4 of a pa( 
3, Next, the process which forms the Au bump 10 in a semiconductor chip 8 ( drawin g 1 (b)), Subsequently, the 
process which reverses a semiconductor chip 8 and carries out alignment of the pad 3 of a tape 2 to the Au bump 1< 
( drawing_2 ), The process ( drawin gs? ) which carries out thermocompression bonding of the pad 3 to the Au bum] 
10, and the process to which the gap of a semiconductor chip 8 and a tape 2 is made to slush and carry out heat 
hardening of the closure resin 14 ( drawin g 4 ), Furthermore, the solder ball 15 is formed on the BGA pad 7 
( drawin gj, ), and it has the process ( drawin g 6 ) which obtains CSP (chip-size package) by cutting the side of a cl 
8. 

[0020] The manufacture approach is further explained to a detail below. As shown in drawin g 1 (a), the plasma 1 ii 
irradiated with the plasma treatment equipment which is not illustrated on a tape 2, and the organic system impurit 
of the front face of the Au plating 4 of a pad 3 is removed. For the conditions of the plasma treatment at this time, 
50ml a part (a part for activity range/of 10- 100ml) for /and vaccum pressure of Ar quantities of gas flow are 65mT< 
(s) (usually 50 - 500mTorr) and RF. Power400W (usually 50-500 W) and the processing time were made into 1 80 
seconds (usually 60 - 300 seconds). [ Usually ] Moreover, thickness of the Au plating 4 at this time was set to 1 
micrometer (Au plating thickness is usually about 0.03-2 micrometers). 

[002 1 ] On the other hand, as shown in drawin gj. (b), a semiconductor chip 8 forms the Au bump 1 0 by the ball 
bonding method on the aluminum pad 9. In case the Au bump 10 is formed at this time, although the ball bonding 
method was adopted, there is also an approach using plating and others. Moreover, the aluminum pad 9 of a 
semiconductor chip 8 can also use the ingredient of Cu and others. 

[0022] Next, the tape 2 and location which irradiated the plasma 1 which reversed the semiconductor chip 8 in whi 
the Au bump 10 was formed, stuck to the collet 12, and was placed on the stage 1 1 as shown in drawin g 2 are 
doubled, as shown in drawingj, after that, application-of-pressure heating 13 is performed and thermocompression 
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bonding of the pad 3 of a tape 2 is carried out to the Au bump 10 of a chip 8. 

[0023] The thermocompression bonding conditions at this time are welding pressure 75 - 125gf / bump for the 
temperature of 70 degrees C of a stage 1 1, the temperature of 300 degrees C of a collet 12, and heating application- 
of-pressure time amount 2.5 to 7.5 seconds. It becomes possible by irradiating the plasma 1 to make whenever 
[ stoving temperature ] low and to shorten heating application-of-pressure time amount. 
[0024] Then, as shown in drawing 4 , closure resin 1 4 is slushed and heated in the gap of a tape 2 and a 
semiconductor chip 8, and closure resin 14 is stiffened. 

[0025] Next, as shown in drawing 5 , the solder ball 15 is formed on the BGA pad 7 of a tape 2, from a chip size, 
0.5mm, a dicer cuts greatly and the semiconductor device of drawing 6 is completed. Although a solder ball is 
formed in a BGA pad at this time, that ingredient may not be formed using the eutectic solder of PbSn, or other 
ingredients. Moreover, although cutting used the dicer, it may be pierced, and others are sufficient as it. Moreover, 
the magnitude to cut should just be more than a chip size. 

[0026] Drawing 7 is the graphical representation which bonding strength (die share reinforcement) was taken alon^ 
the axis of ordinate, it took sticking-by-pressure conditions along the axis of abscissa, and performed the comparis< 
by the existence of plasma treatment. Whenever [ stoving temperature ] was made into 300 degrees C, and if he ha< 
no plasma treatment at the time of sticking-by-pressure time amount 2.5-second welding-pressure 75gf / bump, in 1 
case where plasma treatment is carried out to the Au bump 10 of a semiconductor chip 8 and the pad 3 of a tape 2 i 
being stuck by pressure as shown in drawin g 1 (a), the bonding strength (die share reinforcement) of about 3 1 00 gf 
was obtained (when a chip with a 94-piece Au bump is used). 

[0027] Moreover, for 7.5 seconds, in the case of the conditions of 125gf / bump, when plasma treatment is carried ■ 
to die share reinforcement being about 2500 gf(s) without plasma treatment, it is set to about 5100 gf(s), and twice 
[ more than ] as many bonding strength as this is obtained. 

[0028] thus — the case where plasma treatment is carried out — ****, as compared with a case, bonding strength 
increases substantially. 

[0029] Drawing 8 and drawing 9 are the graphs showing the result of having carried out Auger analysis of the pad 
front face of a tape 2. An axis of abscissa is kinetic energy and an axis of ordinate is strength. When drawing 8 
carries out plasma treatment, drawing 9 is the case where plasma treatment has not been carried out. To nitrogen (T 
being detected in drawin g 9 which has not carried out plasma treatment, after performing plasma treatment, N is nc 
detected by drawing 8 which carried out Auger analysis. Since N is contained in the construction material PI of a 
tape 2 (polyimide), it is considered that PI adhered in the production process. 

[0030] Moreover, although the way of the Auger-analysis result after plasma treatment is increasing carbon (C), it 
presumed that the impurity in air (or gas constituents containing C) sticks to this on Au front face defecated once. 
(The impurity which adhered in next does not affect sticking by pressure so much) The effectiveness of plasma 
treatment can be checked also from an Auger-analysis result in this way. 

[003 1 ] Since the organic system impurity of Au plating front face can be removed by giving the plasma to a tape p; 
in case a semiconductor device is manufactured by flip chip bonding as mentioned above, sticking by pressure of h 
temperature, a short time, and low application of pressure is attained. Thereby, since not only the thing of the high 
temperature-proof nature of an inorganic system but an organic system substrate can be used for substrate 
construction material, it can carry out [ low cost ]-izing. Moreover, since thermocompression bonding can be carrk 
out for a short time, productivity improves. Moreover, in order for bonding strength to also improve, a highly relial 
semiconductor device is obtained. 

[0032] Drawing 10 to drawing 13 is the sectional view showing the semiconductor device manufacture approach o 
the gestalt operation of the 2nd of this invention. In the semiconductor device of the gestalt of this operation, the 
ceramic 16 was used for the substrate instead of the tape. Ultraviolet rays (UV) are irradiated by drawin g 10 (a) at ; 
ceramic 16. The UV irradiation conditions at this time are Power 12mW/square cm (usually activity range cm of 1- 
1 OOmW/square), and irradiation time 180 seconds (usually 10-300 seconds). 

[0033] Next, as shown in drawing 10 (b), the Au bump 10 is formed on the aluminum pad 9 of a semiconductor ch 
8. Subsequently, as a semiconductor chip 8 is reversed and alignment of the pad 3b of a ceramic 16 is carried out t( 
the Au bump 10, as shown in drawing 1 1 , and shown in drawing 12 after that, heating application of pressure is 
carried out and thermocompression bonding is performed. 

[0034] The conditions of thermocompression bonding were made into stage temperature [ of 70 degrees C ], collet 
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temperature [ of 270 degrees C ], welding-pressure 75gf / bump, and application-of-pressure heating time 2.5 
seconds (conventionally, UV irradiation is not carried out but the conditions which were being stuck by pressure ai 
stage temperature [ of 70 degrees C ], collet temperature [ of 400 degrees C ], welding-pressure 125gf / bump, and 
application-of-pressure heating time 15 seconds). 

[0035] As finally shown in drawin g 13 , the gap of a ceramic 16 and a semiconductor chip 8 is made to slush and 
carry out heat hardening of the closure resin, and a semiconductor device is completed. 

[0036] The rate of a connection excellent article of the Au bump 10 of the semiconductor chip 8 at this time and pa 
3b of a ceramic 16 is 100% (connection inspection point size: 2080p). Thus, low-temperature-izing and the reducti 
in application of pressure are possible also to a ceramic substrate. 

[0037] In addition, in the gestalt of the operation explained above, with the gestalt of the 1st operation, although U 
was irradiated [ the tape 2 ] with the gestalt of a plasma exposure and the 2nd implementation at the ceramic 1 6, ev 
if it irradiates UV at a tape 2 and irradiates the plasma at a ceramic 16, respectively, the same effectiveness is 
acquired. 

[0038] Moreover, the exposure of the plasma and UV may remove pollutants which irradiated not only substrates, 
such as a tape and a ceramic, but the bump of a semiconductor chip, and adhered to the bump by carrying out surfa 
clarification, such as an oxide, and a hydroxide, the organic substance of nickel. 

[0039] In the case of the gestalt of the above-mentioned implementation, the effectiveness of low-temperature-izin 
at the time of flip chip bonding, the reduction in application of pressure, and compaction of the processing time is 
fully acquired, but before the process which joins a semiconductor chip to a substrate, when a substrate and a 
semiconductor chip are taken out from plasma treatment equipment and it returns into atmospheric air, C (carbon) 
and O (oxygen) carry out the reattachment, and may reduce a switching performance. 

[0040] Such a problem is solved by the manufacture approach of the gestalt operation of the 3rd of this invention a 
manufacturing installation which are explained below, and much more improvement in flip-chip-bonding quality c 
be aimed at by them. 

[0041] The sectional view in which drawing and drawin g 15 (a) which show the semiconductor device 
manufacturing installation which uses drawing 14 for the gestalt of the 3rd operation show a semiconductor chip, a 
(b) shows a substrate, and drawing 16 are the sectional views showing the semiconductor device after carrying out 
flip chip mounting of the semiconductor chip at a substrate. 

[0042] If drawing 15 (a) is referred to, the connection pad 21 will be arranged as an object for connection, and a 
semiconductor chip 20 will form the Au bump 22 on the connection pad 4 by the bonding of Au wire at it. Au pad 
which coated ** and a substrate 23 with the front face by Au film is formed in drawin g 15 (b). 
[0043] In drawing 14 , a manufacturing installation has the mounting connection 60 which carries a semiconductor 
chip 20, and the semiconductor chip feed zone 70 which supplies a semiconductor chip 20 on the outer frame 30 o1 
equipment, the substrate conveyance rail 40 which conveys the substrate 23 which mounts a semiconductor chip 2( 
the plasma reaction container 50 which irradiates the plasma at a substrate 23, and the substrate 23 with which the 
plasma was irradiated. The outer frame 30 is constituted so that it may be sealed and air may not mix in the interioi 
and it fills up with inert gas. 

[0044] The plasma reaction container 50 has the door 51 which can be opened and closed horizontally, during a 
plasma reaction, seals the reaction section 52 and closes it. 

[0045] The substrate conveyance rail 40 is formed spacing predetermined in each work-piece trolley table, as come 
in the work-piece trolley tables 41 and 42 to the location corresponding to the plasma reaction container 50 and the 
mounting connection 60. 

[0046] At first, since the substrate 23 on the work-piece trolley table 41 is covered with the surface treatment sectk 
of the connection pad 24 with pollutants, such as an oxide / hydroxide / organic substance, it performs surface 
defecation processing using the reaction section 52 of the plasma reaction container 50. Before a reaction, the 
substrate 23 on the work-piece trolley table 41 is moved to the reaction section 52 by the elevator style which is no 
illustrated. 

[0047] As gas used in a plasma reaction container, it is using an argon, oxygen, hydrogen, etc., and the fresh field ( 
the surface treatment section of the connection pad 24 appears. 

[0048] As one example of plasma treatment conditions, it is degree of vacuum: lOPa for RF power:400W, argon 
gas:20 cc/min, and processing-time: 5 minutes. 



http : / /www4 . ipdl . ncipi . go . j p/cgi -bin/tran_web_cgi_ej j e II 1 9/2 C 



« 

JP,2000-138255,A [DETAILED DESCRIPTION] 



Page 5 o 



[0049] After plasma treatment, a substrate 23 is returned to a work-piece trolley table from the reaction section 52, 
and is conveyed to the mounting connection 60 in the state of an inert atmosphere. The neglect time amount of the 
substrate 23 in the meantime has less than 1 desirable hour, although it is dependent on the oxygen density and 
moisture concentration in an inert atmosphere. 

[0050] The mounting connection 60 connects by doubling the connection putt 24 and the Au bump 22. Like the 
process shown in drawin g 2 mentioned above, drawin g 3 or drawin g 1 1 , and drawin g 12 , the mounting connectioi 
60 does flip-flop mounting, putting a pressure, applying heat, after positioning a semiconductor chip 20 on a 
substrate 23. 

[0051] Connection with the stage temperature of the stage (equivalent to the stage 1 1 of drawin g 3 ) in which the tc 
temperature of the tool (equivalent to the collet 12 of drawin g 3 ) which heats a semiconductor chip 20 carries 300 
degrees C or less and a substrate 23 as temperature conditions at that time sufficient below 200 degrees C can be 
performed. 

[0052] Thus, the manufacturing installation of drawin g 14 becomes connectable [ stable J, without having the plasr 
reaction container 50 which carries out surface defecation of the substrate by the exposure of the plasma inside, an< 
Au film front face of the pad 24 of a substrate 23 and the Au bump 22 of a semiconductor chip 20 resoiling the win 
interior of an outer frame by inert gas and mainly being filled up with nitrogen or a helium. 

[0053] As a gestalt of other operations of this invention, Cu can also be used instead of Au as an ingredient of the 
front face of a connection terminal pad with the Au bump 2. Since the oxidation of Cu is remarkable, the defecatioi 
by plasma treatment is effective, and it is important to make it not put into atmospheric air. 

[0054] Moreover, in the gestalt of the 3rd operation, UV irradiation may be performed instead of a plasma exposur 
[0055] 

[Effect of the Invention] As explained above, the plasma or UV is irradiated at both the connection pad of a substrc 
or the pad of a substrate, and the bump of a semiconductor chip, since surface defecation is carried out, the assemb 
temperature over a semiconductor chip becomes low, and degradation and the instability of electrical characteristic 
of the 1 st effectiveness are lost. Moreover, the crack for a connection of a semiconductor chip and a substrate 
becomes that there is nothing, and dependability can be secured over a long period of time. 

[0056] The reason is that it can set the connection temperature after the plasma or UV irradiation as 300 degrees C 
less. 

[0057] The 2nd effectiveness can maintain the condition that the manufacturing installation of this invention 
removed the contamination of a connection pad, and the quality of connection stabilizes it. 
[0058] The reason is that it can perform the next mounting connection within the same equipment without being 
exposed after plasma treatment and into air. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] In the manufacture approach [ in / in (a) / the gestalt of operation of the 1st of this invention ], the 
sectional view showing the process which irradiates the plasma on the tape which is a substrate, and (b) are the 
sectional views showing a semiconductor chip. 

[Drawin g 2] It is the sectional view showing the process which positions a semiconductor chip on a tape in the 
manufacture approach in the gestalt of operation of the 1st of this invention. 

[Drawin g 3] It is the sectional view showing the process which joins a semiconductor chip to a tape. 

[Drawin g 4] It is the sectional view showing the process which supplies closure resin after joining a semiconductoi 

chip to a tape. 

[Drawin g,!] It is the sectional view showing the process which forms a solder ball after hardening of closure resin. 
[Drawin gjS] It is the sectional view showing the semiconductor device completed by the manufacture approach in 
gestalt of operation of the 1st of this invention. 

[Drawin g^] It is the graphical representation which took bonding strength (die share reinforcement) along the axis 
ordinate, took sticking-by-pressure conditions along the axis of abscissa, and performed the comparison by the 
existence of plasma treatment. 

[Drawing_8J When plasma treatment is carried out, it is a graph showing the result of having carried out Auger 
analysis of the pad front face of a tape. 

[Drawing_9] When plasma treatment has not been carried out, it is a graph showing the result of having carried out 
Auger analysis of the pad front face of a tape. 

[DrawingJlO] The sectional view showing the process to which (a) irradiates the plasma in the manufacture approa 
in the gestalt of operation of the 2nd of this invention at the ceramic which is a substrate, and (b) are the sectional 
views showing a semiconductor chip. 

[Drawin gJJJ It is the sectional view showing the process which positions a semiconductor chip to the substrate of 

ceramic in the manufacture approach in the gestalt of operation of the 2nd of this invention. 

[DrawingJ_2] It is the sectional view showing the process which joins a semiconductor chip to the substrate of a 

ceramic. 

[DrawingJH] It is the sectional view showing the process which supplies closure resin after joining a semiconduct< 
chip to the substrate of a ceramic, and completes a semiconductor device. 

[Drawin gJ4] It is the outline sectional view showing the manufacturing installation in the gestalt of operation of tl 
3rd of this invention. 

[Drawin gJ5] A semiconductor chip [ in / in (a) / the gestalt of operation of the 3rd of this invention ] and (b) are tl 
sectional views showing a substrate. 

[Drawin gJUL] It is the sectional view showing the semiconductor device after carrying out flip chip mounting of th< 
semiconductor chip of drawin gJl (a) by the manufacturing installation of drawin g 14 at the substrate of (b). 
[Description of Notations] 

1 Plasma 

2 Tape 

3 Pad 

4 Au Plating 
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5 Nickel Plating 
6Cu 

7 BGA Pad 

8 Chip 

9 Aluminum Pad 

1 0 Au Bump 



[Translation done.] 
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